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EDITORIAL 


FUEL RATIONING 


CHIEF factor which had impressed us about fuel rationing 

was its urgency. We were told emphatically and without 

qualification that in spite of improvements in transport and 
the absence of enemy action last winter large sections of the 
community experienced temporary coal famine. There were 
many gas undertakings with their stocks almost exhausted. We 
accepted the Government’s statement that a primary purpose 
of any domestic rationing scheme was to secure a distribution 
of fuel based on need as contrasted with a distribution according 
to wealth or scramble or luck. It was manifest that a major 
issue lay in maximum coal production and the allocation of this 
production. It was equally manifest that increased production 
would not eliminate the need for compulsory control of domestic 
consumption, that priority of the coal mined should be given 
to accelerate munition manufacture and to export to help in the 
war effort of our allies. Pervading all considerations was the 
element of urgency, and June | was given as the latest date at 
which rationing must start. 

We have chronicled the sequence of the controversy to which 
the Government’s proposals on rationing set fire. To some it 
may have seemed that party politics and policies of partisan 
nature have been brought to bear in debate, and that, perhaps 
unwittingly, issues not absolutely immediate to the problem 
have crept in. Covering the pages of the daily Press there has 
been a vast amount of comment which to our mind has had the 
heart rather than the head as its propelling force, and we think 
that too great a stress has been laid on the difficulties of putting 
into force a scheme of rationing having a semblance of equity. 
The Beveridge “points” plan has been hotly and strongly 
criticized; to prepare a scheme of fuel rationing in a month 
has been described as frivolous enterprise. To this its author 
has replied that it was the pace at which we learnt to work for 
victory in the last war. To bring our chronicle up to date, a 
week ago to-day the Government announced its decision to 
postpone the promised debate on the matter and the issue of a 
White Paper till after May 25. Rationing, then, cannot come 
into force on June 1, and when it does it may assume a form, 
in the interests of simplicity and practicability, perhaps different 
from the proposals set out in the Beveridge report. 

Now, it would appear, rationing is to await the completion 
of plans for increasing production and industrial reorganization 
in the coalfields. We- suggest that whatever plans are made 
they cannot ensure that next winter’s coal output will satisfy an 

» uncontrolled demand for fuel for industry and for domestic use. 
It has been freely suggested that if absenteeism in the mines 
could be reduced to the pre-war rate this alone would increase 
output of coal by 15,000,000 tons a year, which is half as much 

again as the estimated saving by rationing domestic fuel. The 
incidence of this voluntary absenteenism has for long been 
| pointed out—in no uncertain terms at the close of last year by 
the Select Committee on National Expenditure. But there has 

) been no remedy; absenteeism continues. We think that the 

» growing public recognition of this fact has been responsible 

i for the general insistence (of which the Government has taken 

/ note) that compulsory fuel rationing must be accompanied by 

»4 much more determined and effective effort to increase pro- 

duction at the pits by getting rid of what are neither more nor 
less than abuses of freedom. It is not, we think, that people 
are not willing to sacrifice comfort; far from it. But they 
want to know why coal production cannot be increased—surely 
a legitimate demand. The war story of the mining industry 
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has not been particularly encouraging. Young men are not 
seeking employment underground with any show of enthusiasm, 
and coal output is suffering accordingly. Miners who have teft 
the pits are not anxious to return to them; they point with good 
reason to higher wages and better conditions in other channels 
of war work. The while it would seem that with relatively 
small additional effort a great deal more coal could be brought 
to the surface. In some coalfields increases in output of the 
order of 10% could, it has been stated in responsible quarters, 
be obtained without undue strain or disproportionate sacrifice. 
But always in front of us is that whatever the production, the 
problem of distribution of fuel for domestic purposes remains, 
as does the priority of fuel for munition making. 

The Government has had to pause because of the public’s 
non-acceptance of static coal production, and also because of 
the questioning of the practicability of operating a fuel-rationing 
scheme as advanced in the Beveridge report. We have already 
commented on alternative proposals, notably the plan suggested 
by Sir Arnold Gridley (last week’s “JOURNAL,” p. 239). Perhaps 
the result of the Government’s further consideration will be a 
compromise between equity and what may be termed workability. 
The difficulties of rationing gas or electricity are well recognized, 
and we should be the last to minimize them, but some workable 
scheme having an element of equity should not be impossible 
to devise. Indeed, we believe that the Gas Industry now has a 
plan, worked out in conjunction with the electricity interests, 
though the Industry has not yet divulged any of its details. We 
are glad the Industry has a plan, but we do think that it should 
have formulated its suggestions long ago and offered the Govern- 
ment more constructive help. We know perfectly well of the 
Gas Industry’s expressed willingness to co-operate whole- 
heartedly, but expression of goodwill is insufficient. 

As we have said, however, of the Industry’s desire to co-operate 
with the Government in every way possible there can be no 
shadow of doubt. In regard to rationing, the Beveridge report 
referred specificially to this spirit of co-operation. In view of it 
we could only be surprised at the statement in the House by 
Mr. Greenwood (see last week’s “JoURNAL”) that since last 
March there had been a deliberate campaign against rationing 
by vested interests—gas and electricity included—with a “‘view 
to protecting selfish interests.”’ It is high time that the expres- 
sion ‘‘vested interests’’ was clearly defined by those who are so 
fond of employing it. To us it all too frequently smacks of 
clap-trap, but we will not enter into that more fully now. 

The Gas Industry, in concert with the electricity industry, has 
replied in refutation of this allegation of working to protect 
selfish interests. A statement has been issued by the Joint 
Gas and Electricity Committee and was published in the Press 
last week refuting ‘“‘in the strongest terms possible that there has 
been or there is any organized campaign against the adoption 
of any means that will result in reducing the consumption of 
gas and electricity.” The Committee stated clearly the fact 
that the gas and electricity industries have for a long time 
recognized that the consumption of gas and electricity for non- 
essential purposes must be reduced. They have urged con- 
sumers to restrict consumption, and, as we well know and have 
recorded in the “JOURNAL,” they have co-operated with the 
Government departments concerned in an endeavour to devise 
methods which would. achieve economy on a voluntary basis. 
It was, the statement concluded, quite false to suggest that 
vested interests were at work “in the sinister and unpatriotic 
way suggested.” The allegation against the Industry was 
misplaced and a mis-use of time. 
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THE EQUATION OF FUELS 


OMMENTING on the Beveridge report (“JOURNAL” of 

May 6, p. 203) we mentioned that it did not suggest any- 

thing at all explicit concerning the proposed household 
fuel ration. It did suggest exchange values (1 cwt. of coal as 
being equivalent to 14 cwt. of coke, 5 therms of gas, 90 units of 
electricity, and 2 gallons of paraffin), but made it clear that these 
were subject to “further examination.”” While we believe that 
slight modifications of the equivalents have already been pro- 
posed, such examination is certainly very interesting, and a 
valued correspondent has sent us a few of his own “‘figurings- 
out.” We give them on p. 277, and we think they invite thought. 

It will be seen that our correspondent takes coal at 14,000 
B.Th.U. per Ib., coke at 13,000 B.Th.U. (this seems to us a high 
figure), the equivalent of the electrical unit being 3,412 B.Th.U. 
He translates these into terms of B.Th.U. delivered, according 
to the Beveridge figures of equivalency. He proceeds to translate 
these quantities into terms of heat available in actual use in the 
home. From the data he gives and the efficiencies he takes he 
adduces that the useful equivalents would be 1 cwt. of coal = 
3 cwt. of coke = 10 therms of gas = 250 units of electricity. 
Assuming that our correspondent takes as basis the input of 
useful heat from coal, then we hardly see how he arrives at his 
conclusions. With equal utilization efficiencies of coal and 
coke (he takes 40%, and we disagree with this assumption) we 
work it out that rather more coke would be needed than coal, 
that with 75% utilization efficiency the gas equivalent of 1 cwt. 
of coal would be about 84 therms, and that with 90% utilization 
efficiency the number of electrical units required would be 
about 200. 

To our mind, a better set of utilization efficiencies for com- 
parative purposes would be coal 20%, coke 30%, gas 50 %—or 
something approximating that relative nature. Then for 1 
cwt. of coal usefully employed we should need rather less coke 
and about 6 therms of gas. 

Now let us consider the second angle of approach taken by 
our correspondent—the point of view of equal sharing of the 
nation’s coal tonnage. We should argue perhaps a little 
differently. On carbonization 1 ton of coal yields 10 cwt. of 
coke. With equal utilization efficiencies the consumer who 
takes 1 cwt. of coke must be accounting for 2 cwt. of coal. 
With a higher coke utilization factor, his demand on coal is 
correspondingly less. Assume that 1 ton of coal produces 80 
therms of gas. Then 1 cwt. of coal produces 4 therms of gas. 
We have suggested that 1 cwt. of coal may be equivalent to 
6 therms of gas in use. Therefore the coal consumer uses 1 cwt. 
of coal to obtain the same heat service which would, with gas, 
require 14 cwt. (we work it out that with electricity the coal used 
for its production would be 135 lb. if we take the Beveridge 
equivalent of 90 units to 1 cwt. of coal). But it is not, of course, 
so simple as this. The above argument relates only to replace- 
ment of coal either by coke wholly or by gas only. In making 
4 therms of gas 1 cwt. of coal also makes 4 cwt. of coke. A 
consumer of 4 therms of gas is, therefore, from the national 
coal consumption point of view—and assuming that the coke 
is sold—responsible for a consumption of only 4 cwt. of coal. 
On which reasoning, from the coal conservation point of view, 
1 cwt. of coal should have as its equivalent 8 therms of gas. 


SERVICE RESTRICTIONS 


AS and electricity undertakings have been “‘requested”’ by 
the Board of Trade to implement the limitations which 
most of them have already exercised for some time on the 
provision of new or additional non-industrial supplies, and on 
the hire and hire-purchase of appliances. The circular in which 
the request is made is couched mainly in terms which do not 
indicate whether it is to be interpreted as a specific direction or 
only as a pious hope, but it states quite definitely that the Board 
will not ordinarily be prepared to recommend any further loan 
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sanctions for municipal undertakings in respect of apparatus 
required for hire and hire-purchase, and “‘desires”’ all company 
undertakings to review and revise their present policy so fa 
as may be necessary to accord with that policy. “Cash prices” 
have been substituted for hire-purchase rates on the showcards 
in many gas showrooms, and a Northmet Power Company’; 
advertisement in the suburban Press last week-end sums up the 
restrictions which that Company is imposing “‘in accordance 
with Government directions” as follows: 

“New and additional supplies will only be provided jp 
connexion with the war effort, or when serious hardship 
will be caused if not afforded. The sale of appliances js 
generally subject to the same conditions, but small appli. 
ances, such as irons and toasters, may be replaced when the 
original appliance is worn out and beyond repair. It will 
be necessary for a consumer to hand in the old appliance 
when purchasing a replacement. Cookers will only te 
installed where there is no alternative method of cooking 
Hire-purchase facilities are withdrawn for new installations 
and apparatus.” 

These restrictions correspond approximately with those out- 
lined in the Board of Trade circular, though it says nothing about 
the surrender of old appliances when purchasing replacements, 
but it stresses that undertakings should also limit simple hire 
schemes to apparatus already let out on hire. With a view 
to giving effect to these objects the Board proposes to review 
the basis upon which applications for the acquisition of raw 
materials have been dealt with. In the case of loan sanctions 
already granted to municipal authorities for the purchase of 
apparatus for hire and hire purchase, the Board asks for infor- 
mation as to the extent to which the sanctions have not yet been 
exercised, as it proposes to consider whether or not the unexer-f 
cised portion should be cancelled. Future applications forf 
loan sanctions for meters and services will be judged solely onf 
the grounds of essential supplies. 










With regard to statutory obligations, the cases in which 


formal requests are made for supplies are, the Board believes 
only a very small proportion of the total number of cases 
involved, and in the generality of cases, if undertakers explainf 
to prospective consumers the national grounds on which new> 





demands should be avoided—in cases where real need does nolf 
exist—the consumers may be expected to appreciate the position 
Consideration is beingf 
given to the question whether there should be any relaxation 


and not to raise any further questions. 


=. 


under the Defence Regulations of the statutory obligations 0 
undertakings to provide new supplies, and the necessity for a 





extended control of the manufacture and distribution ot 


apparatus is also under review. 


“AUSTERITY” APPLIANCES 





ANUFACTURERS are in general agreement that th 
schedule of “austerity” cooking appliances for use bf 
Government Departments ordering kitchen equipment fof 
new British Restaurants, and ¢anteens for schools, pitheads, anip 
factory workers, as outlined in the ‘“‘JouRNAL” last week (pf 
240), is a businesslike solution of the problem of balancing wath 
It is one of the minor tragedies Of 





time supply and demand. 
the war that so many of the refinements developed over pasf 
years should have to be temporarily sacrificed to absolut 
utility, but the current demand for wartime equipment and th 
shortage of labour and materials for producing it rende} 
“austerity” inevitable. In these circumstances it is all to thy 
good that the nine Government Departments ordering applif 
ances (each of which might otherwise have had its own pay 
ticular ideas) should have a fixed standard on which to bas 
their requisitions, and that the members of the manufacturer] 
associations should have co-operated so harmoniously in drawitf 
up specifications which will enable them to concentrate 0 
rapid production with a minimum of labour and a gener 
teduction of wartime difficulties. 
When the first schedule, now superseded, was drawn up las 
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September, the Ministry of Works consulted the British Stan- 
dards Institution and had the collaboration of the British Coal 
Utilization Research Association, The Institution of Gas Engi- 
neers, the British Electrical Development Association, and the 
Distributors of Builders’ Supplies Joint Committee. The new 
schedule was prepared in consultation with representatives of 
the Catering Manufacturers’ Association, the Cooking Apparatus 
Manufacturers’ Association, the British Electrical and Allied 
Manufacturers’ Association, and the Association of Kitchen 
Equipment Manufacturers. All the appliances in the schedule 
are essentially for wartime needs, and it is not likely that any 
of them will go on wearing their “‘battle-dress”’ after the present 
emergency is over. It is contemplated that they will find their 
way back to the makers, most of them to become raw material, 
and the rest to be “finished” more in accordance with normal 
practice. Apart from the fact that a separate appendix is to be 
issued shortly for kitchen machinery and fittings, tea-making 
appliances and portable equipment, the schedule covers all the 
equipment necessary for canteen kitchens in wartime. Com- 
pared with the September list, it shows reductions in the number 
of designs, types, and sizes of gas, steam, solid fuel, and electric 
ranges, ovens, boilers, and water boilers. Air drying black 
paint now entirely displaces enamel for external finishes, whereas 
in the original list enamel was allowed for appliances going into 
permanent buildings. Wherever practicable, metal feet are to 
be dispensed with, and brick or concrete piers are to be sub- 
stituted. Tinning, and the use of all materials in short supply, 
is kept to a minimum. The schedule is subject to revision in the 
light of variations in the availability of raw materials. 


Lighting Restrictions 


A new Board of Trade Order came into force last Monday restricting 
the unnecessary use of artificial light inside premises for advertising 
purposes. The new Order, which is entitled the Advertisement 
Lighting (Restriction) Order, 1942, prohibits the use at any time of 
lighting fittings or other appliances whereby electricity, gas, or other 
illuminant substance is consumed for advertisement purposes inside 
any premises unless it is proved that the use of such fittings or appli- 
ances is either (1) “‘reasonably necessary for the purpose of serving the 
public and is still being used only during the time the premises are 
open to the public,” or (2) is only such display of light as is described 
in Part IV of the Lighting (Restriction) Order, 1940, which permits, 
subject to specified conditions, certain illuminated signs in shops, 
residential hotels, and places of entertainment. 


Personal 


Mr. J. S. G. THomas, D.Sc.(London & Wales), A.R.C.S., A.1.C., 
formerly Senior Physicist to the South Metropolitan Gas Company, 
Is now associated with Messrs. Walker, Crosweller & Co., Ltd., of 
Cheltenham, makers of Arkon gas flow recorders and indicators and 
other measuring instruments. 


* * * 


Owing to ill-health, Mr. J. HARGER Pye, F.C.S., A.M.I.Mech.E., 
will shortly retire from the position of Engineer and Managing Director 
of the Clevedon and Yatton Gas Company, and will be succeeded as 
Engineer and General Manager by Mr. E. V. DuNN, Engineer and 
T° Yaetin Director of the Minehead Gas-Light and Coke Company, 


Mr. S. B. Jones, Assistant Engineer of the Clevedon and Yatton 
Gas Company, will become Engineer and Manager of the Minehead 
Gas-Light and Coke Company, Ltd., when the present Engineer and 
Managing Director, Mr. E. V. Dunn, proceeds to Clevedon. 

Mr. K. H. H. Langford, Assistant Engineer at Minehead, has been 
oman to a similar position at Clevedon in the place of Mr. S. B. 
ones. 

Both the Clevedon and Minehead Companies are controlled by 
Associated Gas and Water Undertakings, Ltd. 


* * * 


Mr. W. C. CHAPMAN, Manager of the Boston Gas Light and Coke 
Company, has been elected an Alderman by the Boston Town Council. 
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Obituary 

We recorded last week the sudden death of Mr. B. B. WALLER. 
He was 74 years of age and had been connected with the firm of George 
Waller & Son, Ltd., for nearly 60 years, becoming Managing Director 
in 1917, when the Company became a Private Limited Company. 

He was Chairman of the Society of British Gas Industries in 1926 
and a member of the Council at the time of his death, being Chairman 
of Section XI. He was also a Member of The Institution of 
Gas Engineers and an Associate Member of the Institution of Civil 
Engineers. 

* * * 


The death has taken place of Mr. ARCHIBALD PETER DALE, 
Manager, Beith Gaslight Company, Ltd. 


Institution of Gas Engineers 


The following provisional programme has been arranged for the 
79th Annual General Meeting of the Institution in London on Wednes- 
day, June 10. 

10 a.m. Adoption of 79th Annual Report and Accounts (Comm. 
No. 246); Scrutineers’ Reports of the Ballots; Presentation of Medal. 

10.25 a.m. Presidential Address by Sir Frederick J. West, C.B.E.., 
J.P., M.Inst.C.E., M.I.Mech.E., Chairman and Managing Director, 
West’s Gas Improvement Company, Ltd. (Comm. No. 247). 

10.45 a.m. General Meeting of Contributors to the Benevolent 
Fund of the Institution. 

11 a.m. Presentation and Discussion of the Short Papers on the 
Gas Industry : Further Considerations on Efficiency and Development. 
(Comm. No. 248). 

12.45 p.m. President’s Luncheon. 

2.45 p.m. Discussion of Papers (continued). 
4.45 p.m. Concluding Business. 


“Equivalent Consumptions” 


The Beveridge Report on Fuel Rationing tentatively suggested the 
following equivalents: 1 cwt. of coal = 14 cwt. of coke = 5 therms of 
gas = 90 units of electricity. 

A correspondent writes on this matter: 

Take coal at 14,000 B.Th. U./Ib. and coke at 13,000 B.Th.U./Ib. 
Coal, 1 cwt., 112 x 14,000 = 1,568,000 B.Th.U. gross delivered to the 
coal cellar. Coke, 1} cwt., 168 x 13,000 = 2,184,000. Gas, 5 therms 
= 500,000. Electricity, 90 units x 3,412 = 307,000 B.Th.U. 
delivered. But what is the effective heating value of the several forms 
of energy in use? The coal fire is credited with 25% into the room. 
A back boiler might recover 20% of the balance = 15%, making 
40% overall efficiency. Coke should show a high efficiency because 
it is generally used in purpose-made boilers and fires; but it would 
certainly show not less efficiency. Give gas 75%, and electricity 90%, 
and we have: 


Coal 40% of 1,568,000 = 627,200 B.Th.U. effects. 
Coke 40% of 2,184,000 = 873, oo és 
Gas be’ of 500,000 = 375,000 4 ma 
Electricity % of 307,000 276,300 e 


To equalize this the equation ould be 1 cwt. coal = 3 cwt. coke = 
10 therms gas = 250 units (about). 

But this is to be an equal sharing of the nation’s coal tonnage. 
From this point of view, 1 ton of gas coal produces 10 cwt. coke and 
75 therms gas, so that we can say that 14 cwt. coke, though made 
from 3 cwt. coal, represents only 14 cwt. coal, since the other 14 cwt. is 
available as gas. The 5 therms of gas represents 5/75 of 4 ton coal = 
75 Ib. Electricity requires probably 2 lb. coal per unit in these days, 
though best practice is 14 lb. about. Hence, the coal consumer gets 
112 Ib., the coke consumer 168 lb., gas 75 Ib., and the consumer of 
electricity 180 or 135 lb. Taking the lower figure for electricity, the 
equation should be 1 cwt. coal = 0.67 cwt. coke = 7.5 therms gas = 
75 units electricity. 

Of course, I have not forgotten that all coal is not alike, and that 
although much good gas coal is wasted in the domestic grate, the coal 
used in the power station is not generally suitable for gas-making. 

[We comment on these calculations editorially on p. 276.—ED., 
“Ge. J 


The Wandsworth and District Gas Company announce an increase 
of 14d. per therm in the price of gas supplied by the Company following 
the first reading of, or collection from, meters taken on or after 
May 1. 


The fact that goods made of raw materials in 
short supply owing to war conditions are 
in the “Journal” should not be 


advertised 
taken as an indication that they are necessarily 
available for export. 
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National Gas Council 


A Meeting of the Central Executive Board of the Council was held 
on May 12, the Chair being taken by Sir David Milne-Watson, Bart., 
LL.D:; Dib. 

It was announced that the following representatives had been 
appointed at the Annual Meetings of the District Executive Boards 
which had so far been held: 

Mr. James Campbell, of Dumfermline, to represent the Scottish 
District in place of Mr. G. Braidwood (Coatbridge). Mr. Braid- 
wood had been a member since 1932. 

Mr. F. Blackburn, of Plymouth (Devonport), to represent the 
South-Western District in place of Mr. W. E. Dean (Exmouth). 
Mr. Dean had been a representative of the Board since 1938. 

Mr. R. J. Williams, of Truro, to represent the South-Western 
District in place of Mr. S. J. Ingram (Truro). Mr. Ingram had 
been a member of the Board since 1919. 

The 24th Draft Annual Report of the Council was approved. 

A brief report was received on the general coal position; and a 
short report of what transpired at the meeting of the Coal Committee 
of the Conjoint Conference of Public Utility Associations, held on 
April 22, was circulated, with regard to (a) subsidies in respect of 
excess transport costs, (b) machinery for determining disputes with 
regard to prices and quality, &c., and (c) demurrage. 

It was reported, that the views of the Council with regard to Fuel 
Rationing and the difficulties inherent in the schemes of rationing 
propounded had been placed before the appropriate authorities. 

A report was received with regard to an interview which the Tar 
Advisory Committee of the Council had with the Coal Tar Controller 
on April 24. : 

A report was received from the Benzole Committee of the Council 
with regard to the negotiations with the Committee and the Mines 
Department as to the price of Motor Benzole. , 

A report was received from the War Damage Committee of the 
Council with regard to the question of the contribution payable in 
respect of War Damage by undertakings purchasing and supplying 
coke oven gas. ee 

Smart v. Ross—Appeal to the House of Lords—A communication 
was received from the Hire Purchase Trade Association with regard 
to an important decision in the case of Smart v. Ross which indicated 
that although an agreement might be reached between the Owners 
and the Hirer with regard to retaking possession of goods, it would 
be unlawful to give effect to such an agreement unless the Owners 
first obtained leave from a County Court under the Courts Emergency 
Powers Act, 1939. 

It was reported that the resignation of Mr. C. S. Shapley from the 
Post-War Planning Committee of the Council had been received with 
regret. It was agreed that Colonel W. Moncrieff Carr should be 
asked to take Mr. Shapley’s place upon the Committee. 

The next meeting of the Board will be held on June 9. 


Stockholders’ Unfair Burden 


Presiding at the Annual Meeting of the Gas Light and Coke Com- 
pany at Gas Industry House on May 14, Sir David Milne-Watson said 
the recent increase in the price of gas did nothing to remedy the state 
of affairs that had existed since 1940. They had been led to hope for 
a Government subsidy, but in practice the London gas stockholders, 
and not the Government, were subsidizing the cost of living in London 
through being deprived of their dividends. Sir David also referred to 
the joint statement issued by the Chairman of the Joint Committee of 
Electricity Supply Associations and himself, as Chairman of the 
National Gas Council, refuting Mr. Arthur Greenwood’s remark in 
a recent fuel rationing debate in the House of Commons that there had 
been a deliberate campaign by vested interests in the gas, coal, and 
electricity industries with a view to promoting selfish interests. Ifa 
rationing scheme had to come, he said, the Company would do its 
best to administer it. He paid tribute to the staff for the way they 
had carried on under difficulties, and to the women who had come 
forward to take over the men’s work, which they were doing with 
keenness and real efficiency. Mr. Thomas Hardie, Mr. R. M. Holland 
Martin, C.B., and Mr. C. W. L. P. Reed were re-elected Directors. 


The Municipal Year Book 


There are many changes and improvements in the 1942 edition of 
The Municipal Year Book, published by The Municipal Journal, Ltd., 
3 and 4, Clement’s Inn, Strand, London, at 40s. net. 

Utility is the keynote of this new volume. All outstanding develop- 
ments in the local government world are recorded, Regulations, 
Orders in Council, leading law cases, finance, rating and valuation, 
questions concerning service personnel, &c. Environmental, utility, 
and welfare services are comprehensively reviewed. 

Among the new features are those relating to planning, building 
and reconstruction, and war damage, with notes of references to all 
important official documents and pronouncements. 

The sections containing data, lists of Members of Councils, and 
Chief Officers, with addresses, telephone numbers, &c., in respect of 
all Authorities in Great Britain and Ireland have been completely 
revised and brought up to date. 

The new edition of the Year Book comprises 1,450 pages. 
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Enclosed Hotplate 


Among the new patents is one (No. 543,677; application date 
Sept. 2, 1940) relating to an enclosed hotplate taken out by Cannon 
Iron Foundries, Ltd., R. T. Clayton, and Arthur F. Oatley. A burner 
or hotplate in accordance with the invention has an almost totally 
enclosed combustion space arranged above a gas distributor head or 
ring provided with burner nozzles, and below a heating plate which 
forms a support for the utensil. This is effected by placing the heat. 
ing support upon a seating in a well mouth having a surrounding wall 
and a grid or bar below it for receiving the gas distributor head. The 
heating plate is raised from the seating in the surrounding wal! of the 
well mouth by providing its underside with vertical webs depending 
into the well, so that a space is provided substantially all around the 
peripheral edge of the plate between it and the seating part of the wall 
of the well. 

These webs are arranged to divide the combustion chamber formed 
in the well into separate compartments, one for each burner nozzle 
employed in the gas distributor head if a luminous flame burner is 
used. For example, the webs may be cruciform in plan for a distri- 
butor head having four luminous flame gas burners. It is preferred 
to provide an opening through each web, however, near the upper 
part to facilitate simultaneous ignition of the gas in each compartment 
from a single source. If an aerated burner is used and it is still desired 
to divide the combustion chamber it will suffice to divide the number 
of burner orifices equally into two or more compartments. 

Where the seating part of the wall of the well finishes at its upper 
edge at a small distance below the hotplate, it is preferred to continue 
the well casting in a surrounding trough or channel finishing in an 
upward lip spaced away from, and approximately at the level of, the 
peripheral edge of the hotplate. By providing holes through the base 
of this channel, a surrounding trap and drain is formed for any liquid 
spilt over from the utensil on the hotplate, and the combustion 
chambers and gas burners are protected. 

The surrounding of the trough may divide the heating plate from 
the remaining bars of the cooker top. This break of continuity in the 
hotplate prevents heat transference to and consequent discoloration 
of the ordinary enamelled bars of the hotplate. 
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A convenient constructional embodiment (see accompanying dia- 
gram) has a well casting with a cylindrical bottom part across which 
suitable supporting bars are secured to receive a gas distributor, 
which may conveniently be cruciform in shape with the end of each 
arm blind and an aperture in the upper wall of each arm in which 
a luminous flame burner nozzle is secured. A vertical slot is formed 
in one side of the cylindrical wall for the gas supply pipe to pass out 
to the usual form of supply and control cock. Above this cylindrical 
lower part, the well casting has an annular outwardly inclined wall, 
the upper and outer periphery of which is connected to the inner 
upstanding wall of a surrounding channel section outer part. The 
heating plate take the form of a circular solid plate with heat con- 
ducting studs or projections and with vertical webs arranged on the 
underside. These webs are cruciform shape in plane and at their 
outer edges they are inclined from near the outer edge of the plate at 
an inclination corresponding to the inclination in the well casting. 
Below this inclined edge is a substantially vertical edge running to the 
bottom of the web. The web is of such a depth that when the inclined 
edges of its four arms rest upon the inclined wall or seating of the 
well casting the bottom horizontal edges of the web rest upon, or just 
clear, the upper surfaces of the gas distributor head arranged in the 
lower part of the wall. On the outside of the inclined portion of the 
well, lugs are formed to provide location means by which the well 
may be dropped into a ring support carried in any suitable manner 
by the bars of the upper surface of a cooker or other fixed part around 
the hotplate. 

At the bottom of the well air spaces will be left between bars which 
project from a fixed part of the cooker and support the gas distributor 
and, if desired, a hit-and-miss or other type of air control means may 
be provided. 

The surrounding channel, in addition to forming a trap and drain, 
assists the inclined wall of the well in protecting the combustion com- 
partments, formed by the co-operation of the web and the wall of 
the well, from draughts. 

The inclined seating part of the well, owing to its shape, tends to 
reflect back any heat which it takes up on to the underside of the 
hotplate. C 


For the Half-Year ended Dec. 31, 1941, a dividend of 2% on the 
“A” and ““B” shares is being paid by the Australian Gas Light Com- 
pany, totalling 4° for the year. 
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SOCIETY OF BRITISH GAS INDUSTRIES 


REPORT OF THE COUNCIL FOR 1941-1942 


President.—It is with the greatest pleasure that the Council is able» 
to announce that Sir Francis Joseph has consented to serve as President 
of the Society for a further year. 

Council.—The Council has decided this year to recommend to the 
members that the “standstill” remain in force for a further year 
without again submitting the question to a Ballot. The Council has 
deputed its functions to an Emergency Committee which has met at 
regular intervals throughout the year, and the Council has been kept 
fully informed of the Committee’s work and decisions by the receipt 
of the Minutes of Meetings, and by consultations from time to time 
on specific points. Moreover, each Section of the Society has its 
own elected Chairman, who is available for immediate and direct 
consultation on any matters of intimate concern to the members of 
each Section. 

The Gas Industry.—It has long been the view of the Society that 
whereas the Government’s interest in coal, electricity, and oil seemed 
at least to be partially proprietary, its interest in gas had been largely 
restrictive. For years the Industry has pressed for some wider recog- 
nition in practical form of its importance in the national economy, and 
has asked that it should be given an equal opportunity to develop its 
potentialities in the national interest, but only in the face of the clear 
necessity for action to which the present emergency has given rise 
have the initial remedial measures been taken. In October last it was 
announced that the functions in relation to electricity previously 
exercised by the Minister of Transport had been transferred to the 
President of the Board of Trade, and that a new Division in the 
Industries and Manufactures Department had been created to carry 
out the Board’s functions in relation both to gas and electricity. In 
addition there has been created a Directorate of Gas Supply to deal 
with the immediate questions relative to the public supply of gas to 
essential factories, and also to advise on the steps to be taken to secure 
the progressive development of the Industry as a public service. The 
Gas Industry now clearly has at hand the opportunity it has sought 
for so long, but in the view of the Council it should be plainly said 
that while the framework is provided, the sort of Industry which is to 
occupy it in the years to come now rests, not with the Government 
which created the framework, but with the Industry at whose disposal 
it is placed. The immediate problems with which the Industry is 
faced to-day are generally recognized to be immense, and though it 
can look with assurance to the new Department for every reasonable 
assistance in their solution, a wider vision of the future is the indis- 
putable condition of further progress and development. Upon the 
Industry’s own efforts, and on them first and foremost, depends the 
place it will occupy in the national fuel policy of the future. The 
Society’s Emergency Committee has had the whole position under 
constant review, and such part as it is open to the Society to play in 
regard to the important issues at stake is the subject of constant 
study, and where possible of appropriate action. 

Control.—It was clear to the Society when the principle of Govern- 
ment Control was instituted as an essential measure in the prosecution 
of national policy, that along the path of close co-operation with the 
controlling authorities lay the best prospect of assisting the Society’s 
members both in the internal conduct of their business and in their 
external relationships with their customers. This course of action 
has been sedulously pursued and the results have wholly justified it. 
While inevitably in many branches of activity a heavy curtailment in 
supplies to gas undertakings has been brought about by the exercise 
of Control, nevertheless a reasonable degree of stability at even a 
very low level has been greatly preferable to uncertainty and wide 
fluctuations. During the course of the year, the Steel Distribution 
Scheme which at that time had been operating successfully for more 
than twelve months was extended to cover iron as well as steel. The 
addition of iron to the Scheme has tended to simplify rather than to 
complicate it, and in fact it appears to be generally advantageous 
that the Society’s members are now able to apply for their requirements 
of both iron and steel at the same time in a way to which they are 
already fully accustomed. Indeed so far as it is practicable, it is the 
desire of the Society that the exercise of Control should be concen- 
trated as far as possible in the hands of the one Government Depart- 
ment which is fully qualified to deal with the Industry’s problems. 
The assumption by the Gas Administration Department of a new title 
and the co-ordination of competitive interests in a new Department 
have not in any way affected the ready approach which the Society 
and its members have always had to those whose concern it is to deal 
with their interests. There have been many occasions during the year 
when a sympathetic ear has been lent to representations which the 
Society has made to the Board of Trade. 

Home Trade.—In its report to the members a year ago the Council 
emphasized the significance which attached in its view to the establish- 
ment of the national importance of the Gas Industry as a vital industry, 
and throughout the year under review this objective has not only been 
constantly in mind, but it can be said that notable progress has been 
made in the direction desired. In the Spring of 1941 there was issued 
the Essential Work (General Provisions) Order, and as the result of 
representations which were made at that time by the Society, supported 


wholeheartedly and to good effect by the British Gas Federation, all 
the Society’s members engaged in what was regarded as essential work 
within the meaning of the Order, some two-thirds of the total member- 
ship in all, were nominated to be scheduled. Shortly after the issue 
of the Essential Work Order, there was issued the Revised Schedule 
of Reserved Occupations and Protected Work. Action was concerted 
between the Government Departments concerned and the Society, so 
that the immediate effects of the revisions should be mitigated in cases 
of serious hardship, and the way was open for virtually all the Society’s 
members to be admitted to the Register of Protected Establishments, 
with the advantages which it carried. In December there were issued 
the Government’s proposals for the Mobilization of Man-power, from 
which it seemed to the Society that unless some special arrangements 
were made to safeguard the position, the members might be unable 
to continue to render the services to the Gas Supply Industry which are 
essential for the maintenance of a vital service. As the result of urgent 
representations made at that time by the Society, machinery was 
devised so that the Board of Trade should be consulted before our 
members were deprived of the services of any individual man engaged 
on Gas Industry business. In connexion, therefore, with each of the 
major steps taken by the Government during the year to harness the 
productive resources of the country to the national war effort, the 
Society was able to play the part which its members would look to it 
to take, and it can be said that progressively at each stage, recognition 
of the importance of the Gas Industry as a vital industry has been 
secured. In retrospect the Council regards the general results from 
the policy which it has assiduously pursued with satisfaction. 

Throughout the year the Society has maintained the closest and 
friendliest relations with Government Departments in so far as their 
responsibilities affect the interests which the Society represents, with 
the other national organizations in the Industry, and with kindred 
organizations. 

Export Trade.—The Gas and Coke Oven Industries Export Group, 
which was formed by the Society in the Spring of 1940 to enable the 
Society’s members and others concerned to become officially associated 
through the Industrial and Export Council with the Export Drive 
which was then contemplated, has continued throughout the year in 
active operation. All requirements of ferrous metals and of timber 
for packing for export business are dealt with through the Group, and 
the necessary authorizations are made to members by the Group 
under authority of the Industrial Supplies Department, Board of Trade. 
The Council is glad to have been able to place these facilities at the 
disposal of the Society’s members without having to make any addi- 
tional charge for them. The extension of the system of Export 
Licensing virtually to all the products of the Export Group members 
has created a new situation which has been carefully examined, and the 
Council is glad to be able to report that internal machinery has been 
devised for all Export Licence applications to be handled through the 
Group, which is proving not only of benefit to the members, but is 
also materially assisting their customers, several of whom have 
expressed cordial appreciation of the assistance they are receiving 
from the Export Group. All exports are now under very careful 
scrutiny, as is well known, and the circumstances which obtained 
when the Export Group movement was formed have radically changed. 
Post-war export policy, moreover, is also now the subject of pre- 
liminary study, and while the conditions which will govern it depend 
on many factors which at present can be no more than the subject of 
speculation, at least it can be said that the Export Groups are in 
existence, and are ready both to make proposals for the future and to 
provide the channel through which policy in due course can be trans- 
lated into practice. 

Research.—The Gas Research Board having become constituted as 
a legal entity, its Council has proceeded to consider applications tor 
membership of the Board. For the present, applications for member- 
ship are being accepted only, so far as contractors and manufacturers 
are concerned, from members of the Society of British Gas Industries, 
and it is understood that the Council of the Board is encouraged by 
the support which has been received following an approach to become 
members which was made by the Chairman of the $.B.G.I. Council. 
The sécond Annual Report of the Council of the Board has been 
issued recently, and it is not necessary, therefore, to recapitulate the 
research work on which the Board is engaged, but it will be realized 
that the very existence of the Board is a potent factor in establishing 
the Gas Industry on a status of equality with other Industries, since 
virtually all the major industries of the country are represented by 
research organizations in close touch with the Department of Scientific 
and Industrial Research. Moreover, the problems which will have to 
be faced immediately after the war are certain to be of a far-reaching 
character, requiring nothing less on the research side than the full 
weight and resources of the Industry as a whole for their solution. 
Six representatives of the Society, nominated by the Council, are 
serving on the Council of the Gas Research Board. 

General.—It is a matter of the greatest satisfaction to the Council 
that the President of the Board of Trade should have selected Dr. E. W. 
Smith to occupy the position which the President created of Director- 
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General of Gas Supply. The creation of the position gained in general 

approbation from the direction being in the hands of one who has 

spent the whole of his active life in the Gas Industry, and than whom — 
no one is more fully acquainted with its problems, or more fully alive 
to its potentialities. Indeed the future of our Industry is by common | 
consent recognized to-day to be the problem of paramount significance || 
to all those who are engaged in it. It is no more than trite to say i 
that we are living in a time of change, but it is a matter of vital impor- !' 
tance that the Industry should for itself assess the probable directions | 
which the march of events will take, and should then take stock of its 
own position, so that it may be ready to move with them. Certain |! 
it is that flexibility rather than rigidity of purpose should be sought, || 
but planning in the widest sense of the word is needed, not only to | 
meet future possibilities, but to meet as well immediate circumstances, ‘! 
since the two cannot in fact be logically divorced if the process in |; 
accordance with essentially British tradition is to be evolutionary |: 


| 
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REMOVAL OF NITRIC OXIDE FROM FUEL GAS’ 


by &. ¥. 


Koppers Research Division, Koppers Company 


S a part of the modernization and improvement programme of the 

Boston Consolidated Gas Company a Koppers electric treater 

for removal of nitric oxide from gas distributed to the City of 
Boston and vicinity has been installed at the Everett, Massachusetts 
plant. The gas treated is largely coke oven gas but may contain as 
much as 25% water gas during the winter season. 

It is well known that even in well-regulated coke oven and water 
gas plants the gas may contain as much as one part per million by 
volume of nitric oxide. Also, there are present in these gases small 
amounts of oxygen. Under ordinary conditions the nitric oxide 
(NO) slowly oxidizes to nitrogen peroxide (NO,), which reacts very 
rapidly with certain hydrocarbons in the gas to form a gummy or 
resinous material. The gum precipitates as a highly dispersed sus- 
pensoid and deposits wherever there is a quick change in velocity or 
baffling action as in pilot light orifices and gas pressure regulators. 

In the electric treater the gas passes between a pair of electrodes, 
where it is subjected to the energizing influence of a brush type corona 
discharge. Under these conditions oxidation of the nitric oxide is 
almost complete after about one second. The gum is formed and 
dropped out before the gas leaves the plant. 

The Everett treater was designed for a maximum capacity of 60 
million cu.ft. per day. There are eight similar cylindrical shells 
housing eight exactly similar electrode assemblies. The shells are 
arranged in four parallel series of two shells each so that the gas 
flows through two shells in series and therefore passes through two 
electrode assemblies. There is a valve on the inlet and outlet of each 
series so that the shells may be put into or out of service by pairs in 
order to service them and to adapt the plant capacity to seasonal 
changes in gas load. 

Before entering the treaters the gas passes through a mist eliminator, 
which is nothing more than a bank of corrugated baffles. This unit 
removes the greater part of condensation mist and spray from scrubbers 
before the treaters. 

The discharge electrodes are made by passing a large number of 
pins, swaged to a sharp point at both ends, perpendicularly through 
a flat plate so that the pins, which are made to a close length of tole- 
rance, project from the plate an equal distance on either side. The 
complementary electrodes are plane, smooth plates. In order to 
obtain the required electrode area a number of the pin-studded plates 
are mounted parallel on an insulated frame and alternated with the 
plane plates which are supported from the shell and grounded. 


Operation of Treaters 


The treaters are operated on alternating current from a 38,000 volt 
transformer. The discharge or point electrode group in each of four 
Shells is connected through a 10,000 ohm stabilizing resistance and a 
disconnect switch to one terminal of the transformer. The point or 
discharge electrode groups in the remaining four shells are connected 
through 10,000 ohm resistances and switches to the other terminal of 
the transformer. This arrangement places two point-to-plate dis- 
charge gaps in series in reverse order with reference to each other. 

The discharge gaps are placed in series for the following reason: A 
single asymmetrical electrode pair operating in coke-oven gas or water 
gas tends to rectify the current, passing more current on the half cycle 
when the points are negative. By connecting two gaps in series and 
in reversed order there is always a point-negative condition in series 
with a point-positive condition and asymmetrical current wave is 
drawn from the transformer. 

The transformer has taps on the primary winding to give voltages 
from 34,000 to 38,000 in 1,000 volt steps. An induction regulator is 





7 Contribution of the Gas Conditioning Committee, American Gas Association, 
published in the A.G.A, Monthly for March, 1942. 
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rather than revolutionary. A Post-War Planning Committee has been 
set up by the British Gas Federation, and the Council welcomes the 
opportunity afforded to it of nominating three representatives to serye 
on that Committee. The general programme which the Committee 
has set itself has been formulated, and its future activities will be 
watched by the whole Industry with the greatest attention and interest. 
It would seem, in fact, that one of two alternatives are presented: 
either that the Industry will recommend the lines of its own develop. 
ment in the early future, or that these lines will be imposed upon it. 
If this be so, there is need for urgency as well as for exhaustive examina. 
tion. The implications of all that is going on are receiving the constant 
consideration of the Society’s Emergency Committee. 

The scope of the Society’s activities to-day far exceeds that of 
pre-war days, and moreover its position is fully established. Its 
membership owing to recent important additions now comprises 
virtually 100% of its effective strength. 










HARLOW, 


manually operated to regulate voltage between taps on the transformer. 
A reactor in the primary circuit further stabilizes the current. 

A current transformer cut into the high-tension bus operates an 
ammeter and an over-current relay. Operating these instruments 
from the high-tension line eliminates confusion due to tap changing 
and magnetizing current. In the primary circuit is an ammeter, volt 
meter, and watt-hour meter. An auxiliary switch on the circuit 
breaker operates a horn as a warning signal when the breaker is 
opened by overload. 

The electrical energy consumption is approximately 150 kw. hr. 
oe day for each pair of shells, or 600 kw. hr. per day for the entire 
plant. 

The treaters are located in the system between the liquid purification 
scrubbers and the oxide boxes used as catch boxes. Water gas which 
does not pass through the liquid purification absorbers joins the coke 
Oven gas stream just before the mist eliminator. 

Final proving tests have not yet been made, but the treaters have 
been shown to remove over 95% of the nitric oxide when operating 
at 15% above the rated gas capacity. Routine measurements are 
made on the send-out gas in which the nitric oxide remains consistently 
low, but at this point the gas has passed through catch boxes and 
holders after leaving the treaters, and, therefore, the routine test is 
not an index of treater efficiency. 


Cc. & W. Walker, Ltd. 


Presiding at the 44th Annual Meeting of C. & W. Walker, Ltd., at 
Birmingham on April 28, Mr. R. J. Milbourne announced a profit 
of £22,649 for the year ended Dec. 31, 1941, compared with £15,288 
for the previous year. A dividend of 74% on the Preference shares, 
a dividend of 10% and a bonus of 1s. per share on the Ordinary shares, 
provision for taxation and for additional remuneration for Directors, 
would leave a balance of £14,621 to be carried forward. It was very 
gratifying to know that the progress of the Gas Industry had again 
been very substantial during the year, said Mr. Milbourne, proving 
beyond all doubt that an adequate supply of gas is more than ever 
of national importance; and it was encouraging that at a time when 
difficulties had to be faced the financial position of the company 
should be on such a sound and liquid basis. 


The Annual General Meeting of the Women’s Gas Council was held 
on May 4. There were 110 members present and the President, the f 
Dowager Lady Nunburnholme, was in the Chair. After a short 
business meeting the Chairman introduced the Countess of Limerick, F 
who gave a talk on her recent visit to America. Miss Wolseley-Lewis, 
Chairman of the Executive Committee, proposed a vote of thanks 
to the speaker, which was seconded by Miss Ashley, Stoke on Trent. 

An Unusually Smart Salvage Exhibition was held last week at the 
Kodak works at Harrow. Apart from lessons on the domestic dustbin 
there were exhibits of the Company’s own specialized salvage and 
general industrial waste, and snappy slogans on office economy that [ 
are worthy of adoption in any other industry. A turn-out of a normal 
Kodak wastepaper basket produced a typewriter ribbon and box 
that should have been returned to the makers, an empty ink bottle 
badly needed by the ink maker, a 5s. copper bag whose proper home 
was the bank, and part-used sheets of paper that would have served | 
for many further jottings. An office typist must have blushed when 
she saw on show a quarto continuation letter sheet containing nothing 
more than the last three words of a letter and the formal ‘Yours 
faithfully,” with a note appended, “‘Was the first page double-spaced ?” 
At Harrow old manifold books are cut down for use as notebooks, 
and letter headings are printed in three different sizes to suit letters of 
varying length and save paper. The staff are encouraged to submit 
their own suggestions for further economies. 
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WORKS REPAIRS AND RECONSTRUCTION DURING 
WARTIME* 


By F. LITLER, B.Sc., 


United Kingdom Gas Corporation, Ltd. 


(Concluded from p. 252) 


It took two days to clear the debris out of the bottom of the hoist 
shaft and the elevator pit.. The casing of the elevator was crushed 
in, and the angle guides for the buckets had been twisted. Fortu- 
nately, the bottom sprocket wheels and the tension gear only required 
minor repair. The whole boot and casing were stripped for 20 ft. up. 
Twisted angles and plates were roughly straightened and used as 
templates. A further day and a half saw the elevator boot completely 
rebuilt and the elevator at work again. With the exception of the 
sprocket wheel, shaft, and tension gear all the material was new and 
taken from our A.R.P. stock. Normal coaling was thus able to pro- 
ps - there was no further risk of failing to supply due to shortage 
of coal. 

While the coal elevator was being repaired another squad was at 
work on the extractor engines; these were completely dismantled, 
since they were only fit for the scrap heap after being hurled off their 
foundations. Fortunately the Company had an old engine in their 
stores; this was stripped, cleaned, and re-assembled. It was after- 
wards fixed to a steel bedplate, the latter being bracketed on to the 
house stanchions, and with the help of a local firm a suitable counter- 
shaft was improvised and the extractors were again working auto- 
matically. The hoist was repaired a few weeks later by the makers. 

Another A.R.P. call was received at 9.30 in the morning, a quarter 
of an hour after two bombs had dropped in one of our works yards. 
The most serious damage was to the retort house: the top half of one 
gable end had been blown out, and most of the roof covering had been 
blown off. The carbonizing plant suffered no damage and gas-making 
was able to continue normally until blackout time. It was only a 
small works and no labour was available to do anything but essential 
routine work. Our nearest squad was 100 miles away, and by 10.30 
a.m. they were on their way. In the meantime we secured, through 
the Regional Commissioner, a quantity of tarpaulin sheets. By the 
time our men got to the job, the sheets were also there. The retort 
house and other affected buildings were blacked out by 5.0 p.m. The 
drawing and charging of retorts was able to continue in the normal 
way. If an adequate blackout had not been provided in time the 
town would certainly have been without gas by 10.0 a.m. the next 
day. Our foreman, before leaving the site, took details of all new 
steelwork required to repair the gable end. Two weeks later he 
returned, and in conjunction with a local builder, everything was made 
as good as new. 

We have not only been able to help our constituents to undertake 
air raid repairs, but on two occasions we have helped their neighbours, 
our men and equipment providing useful additions to the resources of 
these Companies. 


In conclusion, I may say that the formation of our repair squads 
has resulted in— 


(a) Greater use being made of available surplus plant and hence 
a greater saving of the country’s raw materials and man- 
power. 


(6) More essential repair and reconstruction work being carried 
out than would have been possible had our companies 
been compelled to wait until contractors were in a position 
to undertake the work. 

(c) Our companies being better able to meet new and increased 


demands for gas, because they have been assisted to keep 
pace with repairs and carry out some reconstruction. 


(d) Our companies having their resources for dealing with air 
raid repairs considerably augmented. 





* From a Paper to the Manchester and District Junior Gas Association, March 11. 


IMPROVED 


MENNO 


Simple to Fit and to Operate 


Discussion 


Replying to an enquiry from Mr. R. Walker (Manchester), the 
Author stated that a quasi-portable welding set had been found very 
suitable for the repair gang. Mr. Walker thought that the scheme 
outlined in the Paper could not be adopted by most of the smaller 
works, and even in some of the larger works the difficulty of keeping 
all the specialists employed throughout the year would be a problem. 
The Author agreed with this contention, the essence of the scheme 
being co-operation. Many of the items of equipment were unneces- 
sary to smaller undertakings. He called attention to a small portable 
air compressor which had been used for the purpose of effecting 
A.R.P. repairs. It was made by a Manchester firm and consisted of a 
small four-cylinder Fordson engine, two cylinders acting as an air 
compressor and the other two acting as a driving unit. It was quite 
satisfactory for a pneumatic drill, and easily transported. 

The President enquired whether Mr. Litler was of the opinion that 
the scheme would work satisfactorily during the next twelve months, 
particularly having regard to difficulty in obtaining labour and 
materials. Mr. Litler said that they had experienced no difficulty in 
obtaining “‘M” forms, but he wished to emphasize that a good deal 
of the material used was surplus, being redundant plant. 

Mr. Castle (Northwich) advocated the establishment of a small 
mechanics’ shop, suitable for effecting general repairs. In his experi- 
ence it was surprising how much work could be carried out at a reason- 
able cost, even on a small works. 

In reply to an enquiry, Mr. H. Taylor (U.K.) stated that under a 
regional scheme enquiries had been made, but there was very little 
redundant plant available. 

Mr. J. Graham (Lancaster) was of the opinion that the mutual aid 
scheme concentrated too much on the distribution side. Would it 
not be possible to schedule armatures, motors, &c., so that inter- 
changes could be made at short notice? 

Mr. F. Cartledge (Oldham) emphasized this point, and was of the 
opinion that undertakings should schedule all the plant in their posses- 
sion. Skilled labour might also. be scheduled, and transferred in 
cases of emergency. 

A vote of thanks was proposed by Mr. A. K. Collinge (Preston) and 
seconded by Mr. E. Bates (Manchester). 


The Board of Directors of Imperial Continental Gas Association 

regret to announce that they are unable to recommend the payment 
of a dividend for the year ended March 31, 1942, on the £5,600,000 
Capital Stock of the Association. It is hoped that the Report and 
Accounts for that period will be available on June 2. The General 
Meeting is to be held at the Association’s Offices at 2, Devonshire 
Square, Bishopsgate, E.C. 2, at 12.30 p.m.-on Friday, June 12. 
BP We have Received a copy of the Annual Report of the Association 
of Public Lighting Engineers for 1942. As usual this contains much 
useful information concerning public lighting undertakings in various 
districts throughout the country. A summary of the factors affecting 
public lighting to-day is given in a foreword by the President, Mr. E. J. 
Stewart. Copies of the Report may be obtained from the Association 
at 68, Victoria Street, S.W. 1, at the price of 2s. 6d. ei oe 

The British Standards Institution has received a communication 
from the Minister of Production to the effect that the Government 
recognize the British Standards Institution as the sole organization 
for the issue, in consultation with any Government, professional, or 
industrial bodies concerned, of standards having a national application. 
In regard to the preparation and issue of codes of practice for building 
and civil engineering work the Minister of Works and Buildings is 
making special arrangements by the appointment of a representative 
committee with which the B.S.I. is fully co-operating. : 


AUTOMATIC LUBRICATORS 


SAFEGUARD MACHINERY BEARINGS 
They give the Best Service Obtainable 


RELIABLE RUNNING, WITH EFFICIENCY AND ECONOMY IN MAINTENANCE 


Telegrams: “ Agreascup. London.” 
Telephone: Archway 1786. 


Full Particulars from— 
THE MENNO COMPRESSED AIR GREASECUP CO,, LTD. 


LEEDS PLACE, TOLLINGTON PARK, 


SPECIFY— 
W4PROVED MENNO CUPS 


LONDON, NA FOR LUBRICATION 
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SAM: CUTLER & SONS, L® 


39. VICTORIA ST. 
WESTMINSTER || 
LONDON, S.w.! || 


TELEPHONE—ABBEY 3121 


TELEPHONE—RETORTUS, SOWEST, LONDON 


GASHOLDERS 
PURIFIERS CONDENSERS RETORT HOUSE EQUIPMENT 
STEEL TANKS FOR OIL STORAGE & CASHOLDER PURPOSES 
COAL AND COKE HANDLING PLANTS 
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Cc. & W. WALKER, Limited 


.. DONNINGTON————————-_Nr. WELLINGTON—SHROPSHIRE. 
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FOUR PURIFIERS, EACH 35 FEET SQUARE. 


COMPLETE PURIFIER INSTALLATIONS 
ON GROUND OR OVERHEAD 


WITH = 
MILBOURNE- BEARD RUBBER JOINTING, VALVES, FASTENERS AND ODISCHARCE SHOOTS. 
LONDON OFFICE - Temporary Address: DONNINGTON, WELLINGTON, SHROPSHIRE. 
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Ww. J. Morison (Eastern National Onmibus Company) gave a 
Paper to the Institute of Fuel on the practical application of gas 
producers to road transport, including passenger service vehicles. 
The following is an abstract of the Paper. 

Towards the end of 1938, when war appeared imminent, Mr. J. F. 
Heaton, the Chairman of Thomas Tilling, Ltd., gave consideration 
to the subject of fuels alternative to imported liquid fuels, since it was 
felt that in the event of hostilities imported supplies might be seriously 
restricted. A survey of the possible substitutes indicated that the 
most practicable alternative was producer gas made from coal or 


Or April 30 Dr. S. G. Ward (Birmingham University) and Mr. 


coke. 

Early in 1939 three Gohin-Poulenc cross-draught producers were 
ordered for trial purposes, and as a result of the trials a further 30 
units were constructed. Later a number of Government emergency 
producer units (i.e., original pattern) were manufactured, and after 
considerable experience gained with service vehicles, the Government 
design was modified so as to give trouble-free gas production, and, by 
improving gas cleaning, to give better cylinder wear results. Most 
of the developments made in the Tilling organization have been with 
7 or 8 litre capacity engines, and it should be mentioned that engines 
of this size call for more robust design of the whole producer unit 
than do those of smaller capacity, say, 3 litres or so, on which most 
other workers appear to have concentrated. 

At present there are in the Tilling Group of companies 43 vehicles 
operating on producer gas in various parts of the country. In the 
main the vehicles are fitted with Eastern National modified Govern- 
ment type producers. Two small omnibus depots in the group are 
operated entirely by vehicles running on producer gas; they are the 
Maldon depot of the Eastern National Omnibus Co., Ltd., where 
9 vehicles are in service, and the Cromer depot of the Eastern 
“Counties Omnibus Co., Ltd., where 12 vehicles are operated. 

The services operated from these depots cover town and country 
Froutes with average running speeds of 14.5 and 18.5 miles per hour 
respectively, and route mileages up to 41 miles, with a total average 
tof 48,000 miles per month. Altogether vehicles in the group have 
operated for over a million miles on producer gas. 

Operating Costs.—The operating costs at the Maldon depot show a 
fuel cost of 1.37d. per mile (the cost including petrol for starting and 
labour for treating anthracite). The additional cost of filling the 
"hoppers and extra labour for starting up amounts to 0.3d. per mile, 

Pgiving a total fuel cost of 1.67d. per mile compared with a petrol cost 
)of equivalent vehicles of 2.75d. per mile and a diesel oil cost of similar 
ivehicles of 1.52d. per mile. The two depots mentioned save, between 
‘them, 78,500 gallons of petrol per year. 

| The fuel used is mainly good quality anthracite treated with soda. 
/Other fuels have been tried, and it has been found that “Suncole” 
no “Oco” give performances comparable with that of treated 
panthracite. 


Fuels for Portable Gas Producers 


_The fuel used in portable gas producers is an important factors 
since it affects the gas quality, engine performance, and cylinder 
wear, and has a direct effect on the maintenance of the producer and 
the gas cleaning equipment. Three types of fuel are available in this 
‘country at present, namely, (1) anthracite, (2) low temperature and 
medium temperature coke, (3) activated high temperature coke. 

The chief factors affecting the selection and use of a fuel for portable 
gas-producers are: (1) Reactivity, (2) size and size distribution, (3) 
ash content and ash properties, (4) sulphur, nitrogen, and chloride 
ontent, (5) volatile matter content and potential tar-forming capacity, 
6) moisture content, (7) bulk density, (8) hardness and resistance to 
Shatter and abrasion, (9) uniformity, and (10) availability. 

| (1) Reactivity—The reactivity of a solid fuel to oxygen and to 
arbon dioxide has been examined by many workers, but is a pheno- 
menon still not properly understood. An empirical figure for reac- 
‘ity frequently used in connexion with portable producer fuels is the 
easily determined Critical Air Blast value, which gives a useful guide 
to the relative reactivities of such fuels. 
» Table I gives C.A.B. values for typical classes of fuels. 


§ TABLE I.—TypicaL RANGES OF C.A.B. VALUE OF FUELS. 


Wood charcoal ... Below 0.01 


Low-temperature coke 0.01-0.03 
Bituminous coal About 0.02 
if Anthracite 0.034—0.04 
3 Gas coke iss 0.05—0.07 
Coke-oven coke 0.065-0.085 


From the point of view of reactivity, wood charcoal is outstandingly 
he most suitable fuel, but is not available for use in this country, 
Fxcept in very small amounts. Experiments show that low-tempera- 
ure cokes and anthracites are suitable from the point of view of 
eactivity, but that gas coke and furnace coke are not sufficiently 
eactive to be used with success in portable producers. 

With an insufficiently reactive fuel it may be’ difficult to start the 
re and to maintain the fire bed in the producer at a high enough 
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temperature to make good gas—i.e., a gas in which the CO/CO, ratio 

is sufficiently high. An unreactive fuel does not give a satisfactory 

response to sudden demands on the producer. It has been found that 

a C.A.B. value of below about 0.030 for carbonized fuels and below 

pees for anthracite is required in a fuel suitable for use in road pro- 
ucers. 

The reactivity of artificially prepared fuels can be increased by 
“alkalizing’’ the coal used in carbonization with sodium carbonate or 
lime (or both). In this way an alkali-activated high temperature coke 
may be obtained with a C.A.B. value of below 0.025. High-tempera- 
ture coke may also be activated by treatment of the coke itself with 
sodium carbonate or by activation with steam at suitable temperatures. 

The reactivity of anthracite is markedly improved by a simple 
treatment with sodium carbonate. The improvement is reflected, in 
the case of lighting up and the increased gas-making flexibility of the 
producer under rapidly varying loads. ? 

(2) Size.—The size and the size-range of the fuel is important since 
the initial gas-forming reactions occur at the surface of the fuel, and 
since the pressure drop within the producer depends upon the resist- 
ance offered by the fuel to gas flow. 

The size requirements of fuels differ for different types of producer. 
It would seem desirable to have as uniformly sized fuel as possible for 
up-draught producers to ensure a uniform flow of gas across hori- 
zontal sections of the bed; with such producers a fuel of wide size 
range might lead to channelling and poor gas, due to degredation 
pe controlled segregation is purposely arranged by the producer 

esign). 

The Government Emergency Committee states that for use in the 
Emergency producer a fuel sized about ~ in. to } in. gives optimum 
results, while satisfactory results can be obtained with a range of 
3 in. to } in. or even in. to » in. The Producer Gas Fuels Com- 
mittee of the Coal and Carbonization Industries recommend a maxi- 
mum size of } in. and a maximum size ratio of 3 : 1. 

The proportion of fines, below, say, 4 in. or 7, in.,in the fuel should 
be as low as possible. The Producer Gas Fuels Committee have 
recommended 3% as being the largest tolerable proportion of material 
below 0.1 in. in the fuel. Excessive fines cause a high pressure drop 
across the producer, and excessive dust in the raw gas. By screening 
out material below 0.1 in. just before filling the hopper, the amount 
of dust collected in the dust catchers is reduced by 15 to 20%, while 
the amount of dust carried to the washer is reduced by 10 to 20%. 

(3) Ash.—As low an ash content as possible is necessary to minimize 
ash and clinker troubles, and to give a high proportion of combustible 
matter in the fuel. The ash should be evenly distributed, otherwise 
there will be variations in the fuel bed within the combustion zone 
which may affect uniformity of the gas. In general the ash-content 
of the fuel should not exceed about 4% (anthracite) or 5% (car- 
bonized fuels), although some producers—e.g., the Hurley—have been 
designed to use fuels with higher ash content. : 

(4) Sulphur, Nitrogen and Chlorine —Nearly all the sulphur in the 
fuel appears in the producer gas, and with a dry filter only a small 
proportion will be arrested, probably mainly as free sulphur. Up to 
50% of the sulphur in the gas can be arrested, by the present design of 
water washer. Sulphur gases not removed by the gas cleaning or 
purifying system pass to the engine and are an important source of 
cylinder wear. Accordingly, the sulphur content of the fuel should 
be low, certainly below 1°{. Unfortunately, most British coals (and 
cokes) have a sulphur content exceeding 0.6% and frequently exceed- 
ing 1%. 

The effect of sulphur can be mitigated to a small extent by treatment 
of the fuel with sodium carbonate or other alkali, which fixes some of 
the sulphur in the ash. : 

Similarly, the nitrogen content of the fuel should be low in order 
to minimize ammonia formation. .In this respect carbonized fuels 
are likely to be superior to natural fuels. Chlorides are undesirable 
in the fuel, since sodium chloride and ammonium chloride are dis- 
tilled from the fuel bed, are difficult to arrest in dry filters, and are 
potentially corrosive agents. ? : 

(5) Volatile Matter—Although reactivity of anthracites, semi- 
bituminous coals, and carbonized fuels appears to increase with 
increasing volatile content, and although the volatile matter of the 
fuel may help to increase the calorific value of the producer gas, care — 
must be taken that the fuel does not yield on distillation any great 
proportion of tarry matter. Tarry matter in the raw gas may be 
more difficult to remove than dust, and if tar is present in more than 
a very small proportion it will pass the gas-cleaning system and find 
its way to the engine and give trouble with valves and in the cylinders. 

Some producers (e.g., down-draught producers) can deal with fuels 
having a greater potential tar content than the 11 oz. per,ton specified 
as a maximum by the Producer Gas Fuels Committee. For most 
producers, however, it is very important that the specified potential 
tar content is not exceeded. 

The volatile matter content of the producer fuel should, therefore, 
be as high as possible, compatible with the limitations imposed by a 
low tar-forming capacity. 


(To be continued) 
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For every size of works and 
every class of coal... 


CARBONIZING 
PLANTS 


GLOVER-WEST VERTICALS 


WESTVERTIGAL GHAMBERS 


440 carbonizing plants have been built or are under 
construction by West’s in 24 countries. Working results 
from a wide variety of gas coals have established the 
high efficiency and adaptability of the West systems. 


q ro 


GAS = an CO-L 


MILES PLATTING ; MANCHESTER 10 


TELEPHONE—COLLYHURST 2961-2-3-4-5 TELEGRAMS—-STOKER, MANCHESTER 


LONDON OFFICE TEMPORARY ADDRESS—-BATH ROAD * HARMONDSWORTH * WEST DRAYTON * MIDDLESEX TEL.-—WEST DRAYTON 2288-9 





s The 
» Marke 
p other | 
» spread 
Officia 
> includ: 
rating 
> Light 
: again 
Supple 
)12 poi 
B5% de 
D record 
BH Exchar 
 ordina 
=s The 
record 


| 
t 





MESTER 


YTON 2288-9 


May 20, 1942 


GAS JOURNAL 


Gas Products Prices 


The London Market May 18. 


There are no changes to report in the prices 
of Coal Tar Products in the London Market. 


The Provinces May 18. 


The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
Toluole, naked, North, 90’s, 1s. 10d., pure, 
| 2s, 5d. (controlled by the Control of Toluene 
No. 2 Order, July 3, 1941, which fixes the 
maximum price at which this material may be 
' sold). Coal tar, crude naphtha, in bulk, North, 
Is. to 1s. 4d. according to quality. Solvent 
naphtha, naked, North, 2s. 1d. to 2s.4d. Heavy | 
naphtha, North, 1s. 10d. to 1s. 11d. Carbollic | 

‘acid, 60’s, controlled by the Coal Tar Acids | 
Prices (Inland) Order, 1942, operative from 
‘May 1. Naphthalene, controlled by the, 
Naphthalene prices (Inland) Order, 1942, dated | 
April 15, 1942, and operative from May 1, 


1942, £19 to £19 10s.—bags free. Anthracene, | 


controlled by the Anthracene Prices (Inland) 

Order, 1942, operative from May 1. 

heavy oil (min. gr. 1,080), 74d. to 8d. 
*In regard to pitch and crude tar prices we would 


ask readers to refer to the editorial note on p. 396 of 
the “JournaL” for Sept. 10, 1941. 


Tar Products in Scotland May 16. 


All products are in strong demand. Refined | 


tar: Prices controlled. Value about 44d. per 
gallon ex Works, 
Specification oil, 64d. to 64d.; low gravity, 7d. 
to 74d.; neutral oil, 64d. to 63d. per gallon; 
all ex Works in bulk. Cresylic acid is con- 
trolled from 3s. 6d. to 5s. per gallon, ex Works, 
naked. Crude naphtha: 64d. to 7d. Solvent 


| naphtha : 90/160 grade 2s. to 2s. 3d., and 90/190 


Heavy Naphtha, Is. 9d. to 2s. per gallon. 
Pyridines : 90/160 grade 13s., and 90/140 grade 
15s. per gallon. 


Gas Stocks and Shares 


| There was a heavier turnover in the Gas 
Market last week, despite the slackness in| 
F other sections, and business was more wide- 
) spread than usual. It will be seen that in the| 
Official List several ordinaries were marked up, | 
including the stocks of two companies ope-| 
rating abroad. With one exception all the Gas | 
) Light stocks remained unchanged, the units 
F again closing at 12s. 6d. A feature in the 
Supplementary List was the sharp rise of 
i 12 points in Brighton, Hove, and Worthing 
5% debenture stock to 1074, business being 
recorded at 109, while on the Provincial 
: Exchanges Hartlepool and Weston-super-Mare 
 ordinaries both closed 3 points higher. 

The following is a list of the price changes 
stecorded during the week : 


TRADE 


NATIONAL ENAMELS LTD. 
53, Norman Road, Greenwich, London, S.E.10. 
T/N Greenwich 2266-7. 


Our COOKER LININGS, CROWN TRAYS 
and SPLASHBACKS have been well proved 
by the Gas Industry. 





LE CR TRE 0 RN IRI SESE a 


.—_——$ $$$, 
M. B. WILD & CO. LTD. 


Mechanical Engineers, Argyle Street, Birming- 
ham 7. T/N East 0472. 


CAPSTANS. BY-PRODUCTS COKE OVEN 
MACHINERY. ELEVATORS. CON- 
VEYORS. 4, WAGON TIPPLERS. 


EOMANS 


AND PARTNERS LTD 


London: 41, Upper Berkeley St., Wr. PADD 9293 
2 Specialists in difficult Building Works 
Structural Camouflage—Gasholder Painting, &c. 


OFFICIAL’ LIST 


Associated Gas & Water Under-| 

takings Ord. (x.d.) ... pe ...| 15/3—16/3 
Ditto 44 p.c. Red. Cum. Pref. (x.d.)| 15/——17/- 
Ditto 4 p.c. Red. Cum. Pref. (x.d.)...| 15/——17/- 
Ditto 4 p.c. Irred. Cum. Pref. (x.d.)| 12/-—14/- 
Brighton, Hove & Worthing Cons.) 65—70 
British Ord... soa ‘ pm 72—77 
Gas Consolidation 4 p.c. Red. Cum. 

Pref. (x.d.) ... ad a ...| 14/6—16/6 
Gas Light 33 p.c. Red. Cum. Pref. 71i—76 
Imperial Continental Ord. ... 50—55 
Ditto 3} p.c. Red. Deb. 90—95 
Montevideo Ord. 70—75 
Tottenham Ord. 85—90 


SUPPLEMENTARY LIST 
Brighton, Hove & Worthing 5 p.c. | 
ne. CC... ee “ae te ...| 105—110 
Croydon 4 p.c. Deb. ... 83—88 
PROVINCIAL EXCHANGES 
Hartlepool Ord. — ei 69—71 
Liverpool 5 p.c. Red. Pref. ... 100—102 
Weston-Super-Mare Ord. ... 94—98 


CARDS 


INSTRUMENTS 
Gas Flow Recorders and Indicators 


Pressure and Vacuum Recorders and Indicators 
Full Scale or Inclined Gauges 


WALKER, CROSWELLER & CO. LTD. 
CHELTENHAM, GLOS. Cheltenham 5172 


THE WHESSOE FOUNDRY AND 
ENGINEERING CO. LTD. 


Darlington. T/N Darlington 2734. T/A 
Whessoe, Darlington, and Potten End, Berk- 
hamsted. T/N Berkhamsted 330. T/A 
Whessoe, Berkhamsted. 


Cylindrical, Spherical, Spiral and Column 
Guided Gasholders. Electro-Detarrers, Washers, 
Purifiers, Condensers. , 


FOR 
GAS METERS write 
DAVID GRANT & COMPANY 


Stockport Road, 
Manchester 19. 
Tel. Rusholme 1754. 


East Crosscauseway, 
Edinburgh 8. 
Tel. 41574. 


Filtered | 





naked. Creosote oil: |. 


These are 


“Permac’ 


metal-to-metal 


| ** Permac’’ Joints in a Gas Works. 





“ Permac”’ Joints in a Gas Works. 


Ever since 1913 ‘“‘ PERMAC,”’ the 


| original Metal-to-Metal Jointing, 


has been holding up difficult joints 


| like these in important Gas Wor 
| and on Coke Oven Plants all over 
Equally suitable for 
any joint—steam, water, gas, oil— 
| screw pipe or flange. 


‘Wouldn't it pay 


the world. 


ks 


you to use it? 


Send for particulars 
to the manufacturers: 


THOMAS « BISHOP L™ 


(formerly of 37, Tabernacle Street, 
London, E.C. 2) 


Temporary address: 


Arthur Road, Wimbledon Park 
London, S.W. 19 


D 
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+" l ‘hey love their land because it is their own 
And scorn to give aught other reason why.’’ 


—Hallick 


Timers 


Relays 


Relays for A.C. and D.C. 


Multiple Process Timer 
Complete Control Plants. 


Control Panel. 


LONDEX LTD. 


Manufacturers of Relays 
ANERLEY WORKS, 207, ANERLEY ROAD, 
LONDON, S.E.20. "Phone: SYDenham 6258/9. 


Ask for 
leaflets 
92 and 
SPN/G) 


PATCHES 
ps HOT RETORTS 


(ae 
EFFICIENTLY ! we, “) 
RESISTS 

CREATEST 

HEAT < 


The Gas Manager says - 
\ “1 always use 
\ lve proved its worth” 


7 TRIAL KEG FREE. 


Sets like a ROLK under heat 
ONX a¢a7 For RETORTS 


ae 
A.L.CUATIS Westmoor Works CHATTERIS Cambs 


MACHINES FOR ALL 
BOARDS 


PERFECTLY BALANCED 
TABLES 


*““TEANTEE”’ BLUE-PRINT 
MACHINES 


ENTIRELY BRITISH 


THE MAVITTA DRAFTING MACHINES LTD. 
ANCHOR WORKS, PARK ROAD, BIRMINGHAM, 6 
Telephone: EAST 0482. Telegrams: MAVITTA, BIRMINGHAM. 


7 WASK "7 HIGH TENSILE 


MALLEABLE PIPE FITTINGS 
OVER 4000 SIZES 

INDIVIDUALLY AIR TESTED 

STANDARD TAPER THREADS 

FULL THICKNESS THROUGHOUT 


Fit and forget! 
MADE BY THE MAKERS OF — 


**Wask ’’ Up and Down Patent Lamp Suspenders, the 
NON-DISCONNECTING raising and lowering gear. 


WALTER SLINGSBY & CO., LTD. 
NEW DAM WORKS ° ° KEIGHLEY 
“Phone : Keighley 3749 (2 lines). Grams: Malleable Keighley 
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300 kW Back Pressure Geared Turbo-Generator. 


Brotherhood plant for Gas Works also includes 

Reciprocating Boosters, Water Cooling Towers, 

Air and Gas Gemnpucmneie for all pressures and 
capacities. 
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